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Materials search for chemical heat storage by combining theoretical
computational science and data science
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Chemical heat storage attracts attention as an innovative technology
enabling effective use of low-grade thermal energy. However, no reaction system suitable for social
implementation has been found so far. In the present study, we therefore conducted a comprehensive
and efficient search for new reaction systems by screening the Inorganic Crystal Structure Database
(ICSD), which contains a large number of inorganic compounds. In addition, we synthesized samples of

the promising systems found by the ICSD screening and evaluated the heat storage performance, to
examine the practical feasibility.
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ICSD 1 ICSD
ICSD wt%
AIPO, 2.33H,0 25.6
0 MnFeNO(CN)s 3H0 195
% 1 CdFeNO(CN)s 3H:0 16.8
CueSiO1s  6H20 11.4
22 LiAIS;0s H:0 8.8
CasSO, 0.625H,0 7.6
L2(SO4)s ZnMn0; H.0 70
14 CaS0O, 0.5H.0 6.2
ICSD NagsP;:0g9 H-O 5.6
BaAl,Si;0s H-.0 4.6
Ba(Br03)2 H>O 4.4
Zn4SizO7(OH)2 H>0 3.7
Ba(l0s), H:0 36
A|2Be33i6013 HzO 3.2
K4RU2C| 100 HzO 2.4
AIPO; 2.33H,0 Pb,Sn;,0s  H20 2.4
CUsSicO  6H,0 K4ClsReOReCls  HO 2.0
PbsGesO1s  2H,0 1.8
2 H3PW1204 3H20 1.8
Ba:BsO,Cl 0.5H,0 1.7
MgAl4SisO1s  0.54H,0 1.6
KBiOs 0.25H,0 15
Lax(SO4)3 H:0 31
ICSD 2.33
15
19 %
La2(SO4)3/H20 6
CusSicO18 6H20 TG
LiCl, LiF
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